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Abstract. Bangladesh with about 160 million people in land of 147,570 square km which is one of the most densely populated
countries in the world. With the increase of population and diversifying of economic activities, Bangladesh has become an energy
hunger country. Presently, 80% peoples depend on non commercial energy sources living in the rural area. Peat exploration at
Bijoynagar Upazila, Brahmanbaria district. Bangladesh has been carried out for reserve estimation and its economic aspect
evaluation. Total peat exploration area is about 4000 hectare. In explored area, nine peat bearing locations are identified in which
peat deposits are observed from 0.152 to 3.0 meters below the surface. Total reserves are about 32.61 million tons in wet condition
and 13.044 million tons in dry conditions. The peat is grayish brown to grayish black, fibrous, less to medium compacted and water
content is about 60-80 % in wet condition. Chemical analyses of the peat shows that fixed carbon content is 15-25 %, Sulfur is 0.1 to
0.8 % and calorific value of the peat is 3000-7000 BTU. The peat of the area is medium to good quality. The peat may be extracted
by open peat mining because of its surface to near surface position. This peat can be conveniently used for small industrial and
domestic purpose as briquette and compressed tablet form to meet the growing energy demand of the area. But most of the people of
Bijoynagar area live on agriculture. So, peat extraction and related geo-environmental degradation may change living style of the
people. Proper land use planning, environmental management and policy should be taken before peat extraction.
area is elevated and western side is depressed swampy and low
lying alluvial plain (Fig. 2). Some valleys are found in between
small hills. Most of the areas of Paharpur and Chompoknagar,
and a small area of the Haraspur union are covered by
hillocks. There are many canals and small rivers lies in this
depression. The maximum
Introduction
Bangladesh is prominently an agriculture based county. In
earlier time’s woods, leaves etc are used as fuel here. But
with the diversification of economic activities and
progression of technology, the pattern of energy
consumption and form of energy production also
diversified. At present, growing demand of energy
consumption triggered Bangladesh to face enormous energy
securities challenge. Although the country produces energy
from commercial sources like gas, coal etc. but yet most of
the people depend on non-commercial energy sources. Peat
deposits in different area of Bangladesh may also be helpful
for meet the local demand of energy both in domestic and
small scale industrial uses.
Peat deposits in the eastern extreme part of Bangladesh near
Brahmanbaria district town were discovered at different
areas of Brahmanbaria Sadar Upazila (At present
Bijoynagar). The surveyed area lies latitudes: 24°02´40´´N;
24°01´32´´N; 23°57´40´´N; 23°58´10´´N and longitudes
91°15´30´´E; 91°18´32´´E; 91°16´10´´E;
91°13´30´´E respectively which comprises about 4000
hectare area (Fig. 1). The surveyed area comprises vast
floodplain with swamps and some very small hills. The peat
bearing area lies mostly in depressed swampy and flood
plain region (Imam, 2005). Average flood level of the area is
studies 1.8 m to 2 m and maximum flood level recorded
since 2009 is 3m. The eastern side of the mapped
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Fig. 1. Location map of the studied area, Bijoynagar
upazila, B’ baria district, Bangladesh.
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Fig. 2. 2-D Surface elevation map of the studied area, Bijoynagar upazila, B’ baria district, Bangladesh.
and minimum elevation of the mapped area is 15 m and 0.3
m (Fig. 3) above mean sea level. The main objective of this
survey was the exploration of peat including thickness,
extension, reserve and economic aspects of peat deposits
of that area. Peat exploration works are carried out mainly
by angering during the fieldwork
Stratigraphic position of peat. The stratigraphic position of
the peat is within the Alluvium formation of Holocene age
(Zaher, 1962). It has been observed that every location of
peat deposits is within the Alluvium formation (Plate 1).
Most of the peat is found in subsurface (0.3 m to 2.3 m
below the surface) condition (Fig. 4). Peat invariably
overlies the blush grey clay. Two units are observed over
the peat, one is bluish grey silt which overlies the peat and
other is brownish grey silty clay which overlies the silt.
Bluish grey clay considered as base of the peat. It should be
mentioned that this peat is absent in and below the
Madhupur formation of pleistocene age.
The studied area covered by the holocene sedimentary
rocks and very small hillocks of the Pleistocene age. The
floodplains consist of sediments of holocene age. Only
three stratigraphic units viz. Dupi Tila, Madhupur and
Alluvium formation are identified in the surveyed area. The
generalized stratigraphic succession of the area is shown
(Fig. 4) and in Table 1.
Fig. 3. Position of peat bearing area within DEM of the
studied area, Bijoynagar upazila, B’ baria district.
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Fig. 4. Upper peat surface map of the studied area,
Bijoynagar upazila, B’baria district, Bangladesh.
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Table 1. The rock units in the stratigraphic succession of the study area.
Condition of peat deposition. Four types of factors are
most important for peat deposition as open water areas
with water plants (partly submerged), open reed swamps,
frequently with sedges, forest swamps and moss swamps.
The peat basin covered with transitional vegetation upon
which grew a dense forest. The forest growth ceased with
the subsidence of the land, causing flooding. The flooding
was of sufficient of duration to kill the trees. The
sedimentary features and depositional pattern observed in
these cross sections (Fig. 5) suggested that the sediments
were deposited mainly under the continental and fluvial
environment.
The sedimentary patterns (structure less) with their rapid
lateral and vertical changes (Shown in Fig. 5) and these
units were probably deposited in the transitional deltaic
environment. Undecomposed and partially decomposed
vegetal or plant materials found here which is strikingly
resemble the present swampy vegetation. From the view
of the men tioned cross sections, peat formation begins
with death and destroys of vegetal matters in the ponds
and swampy area. As vegetal matters grows out and
upward, their bases gradually die and decompose at the
bottom. For the formation and preservation of significant
peat deposits, a depositional setting is required in which
there is high organic productivity and slow continuous
subsidence, so that the groundwater table is at or near the
peat surface. In this area huge amount of laid down
wooden logs are found in the peat fields. In many places
it seems to be dumped in the catastrophic event. The C14
dating of the Faridpur and B’Baria peat suggest that the
calendar age in between 3000 to 6000 years (Uddin, et
al., 2010). Highest sea level occurred in Bangladesh in
5.5 K. at that time sea level was one to two meters from
present sea level. During the last Himalayan upheaval in
Pleistocene time, many folds and low lying areas were
formed in the Bengal delta and these low lying areas
were inundated during the high sea level condition in the
mid holocene time. Moreover, southwest monsoonal
wind became stronger in Bangladesh since 12K, which
caused heavy rainfall in the adjoining area. At this time
there was huge growth of vegetation in around the
depressed areas. These vegetations were carried to the
depressions and buried under thin sediments cover. The
valleys may have connections to the sea during
deposition
Plate 1. Photograph of the Peat at subsurface condition, Ariol, Shohdevpur-Ariol-Chompoknagar peat bearing area,
Bijoynagar, B’baria district.
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Fig. 5. Cross section of the Hazipur-paikpara-pakharaspur peat bearing area.
(Uddin, et al., 2010). During the delta progradation peat
may accumulates from extensive mangrove swamps and
woody vegetations are highly diversified.
Reserve of peat. Nine peat bearing areas is identify during the
field investigation and the deposit is located in a
topographically depressed area within the flood basin. The
thickness of the peat varies from 0.2 m to 6.0 m in place to
place and found in surface to near surface of the surveyed
area. Shohdevpur-ariol-chompoknagar, Katinga-awlia-viti
daudpur-paharpur, Hazipur-paikpara-pak haraspur, Lama-
khatinga-paharpur, Dariapur-panchgaon-sonamura, Dighair
beel, Bithormala-beel, Paranga beel, Manikpur-korcha These
areas are included in six unions of Paharpur, Haraspur,
Chandhura, Uttar Ichapur, Budhanti and Chompoknagar of
Bijoynagar upazila. Total reserve of nine peat bearing areas
of 4000 hectares, Bijoynagar upazila, B’baria district is 32.61
million tons in wet condition and in the dry condition is
13.044. (Specific gravity dry peat is 0. 4).
Physical and chemical characteristics of peat. Peat is grayish
brown (5YR 3/2) to grayish black (N2) coloured, fibrous, less
to medium compacted, friable on finger pressure, partially
decomposed woody matters are observed, water content
varies from 60%-80% in wet peat, some of them are medium
hard, compacted, fibrous and friable (dry peat), woody
matters, several types of trees and their
parts which observed within the peat formation in some
places. The average chemical composition of the peat
(specially moisture content 4.9%-9.6 %, fixed carbon
15%-25% and calorific value-5000-8000 BTU)
suggests that the peat is medium to good quality.
Classification of peat. Three types of peat are observed
at different peat bearing areas studied by Khan, (1991).
Moderately mature to mature peat is found at Hazipur-
paikpara- pakharaspur, Lama- khatinga- paharpur,
Manikpur-korcha and Bithormala areas. Immature peat
is observed at Khatinga- vitidaudpur- awlia-
mukundhupur, Dhariapur- sonamura- pachgaon and
Paranga areas. Moderately mature peat is present at
Dhigar beel, mature peat is observed at Shohdevpur
-ariol- chompoknagar areas. The peat material is hemic,
or sapric.
Uses of peat. There are many uses of peat at different
purposes in world but limited commercial utilization in
our country. The principle uses of peat are heating fuel
in domestic households as well as in small industries
like tobacco curing, brickfield etc. It can be used as a
mediocre fuel in many countries of the world as a good
substitute of fuel wood. In Bijoynagar area, some of the
peat is being extracted from the agricultural land by
local people using local manual methods. The extracted
peat is drying in situ under sun and selling in the local
market. The peat deposits in the Bijoynagar upazila is
important in the
Table 1. Chemical composition of peat of the surveyed area, Bijoynagar, B’baria district, Bangladesh.
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context of limited energy resources in the country
because it may also be used for small power plant that
will help to boost up the economy of the area.
Mining aspects of the peat. The investigated area
consisted of low lying / floodplains and few small hilly
regions. Most of the peat dominant areas are occupied in
these low lying / floodplain areas which have been
submerged under water for four or five months in a year,
some of the peat dominant areas are in small valleys or in
residential area. Peat reserve is observed in surface to
near surface of surveyed area. It is one of largest peat
deposited area in Bangladesh, about 32.61 million tons
wet peat (13.044 million tons dry peat) reserve in location
of nine peat bearing areas. These areas are easily
accessible to both metal and non-metal or semi-metal
road and residential infrastructure. During the field
investigation of 4000 hectare area have been observed
that peat was deposited in surface to near surface. Hence,
open pit mining method is appropriate for the extraction
of peat. In this method overburden of peat should be
replaced with the help of excavator and cutting the peat.
Before preservation of peat, excavated peat should be
stacked in an open field for drying in the sun light. When
the moisture level is reduced to 30%-35% then this peat
may be marketed for different purposes of use. A ditch
extending from 1.0 m to 6.0 m depth will create in the
peat bearing area due to extraction of peat. But before
extraction of peat of 4000 hectors area, Bijoynagar
upazila, B’baria district must be considered some factors
like proper plan, management, future land utilization etc.
All kinds of negative impacts resulted before and after
extraction of peat must be considered from initial stages
of the mining.
Environmental hazards. Peat has high global warming
emissions and high environmental concerns. It may be
compared to brown coal or worse than this lowest rank of
coal. Peat is one of the most harmful energy source for
global warming, there are several hazards may create
for the mining of peat in the area of Bijoynagar upazila B’
baria district. After extraction of peat, 1.0 m to 6.0 m hole
or pit will be created in this extracting area. These areas
will submerge under water depth of which may vary from
1.0 m to 6.0 m. As a result unprecedented flood may
cause in peat dominant area. Huge agricultural lands,
vegetated area, social plantation, roads and other
infrastructure of peat bearing area may be destroyed due
to the mining, heating fuel of peat for the production
power energy. Several types of gas (CO2, CO, CH4, S etc)
emitted for the fire of peat for production of energy which
polluted the surrounding environment. Some harmful
factors may face due to peat extraction which volatile the
adjoining area of mining such factors are toxic metal
release from the peat, eutrophication of surface waters,
disturbance of hydrological balance, impacts on flooding
and local fisheries, release of organic pollutants, changes
of ground water supply, air pollution and fires, loss of
genetic resources (flora and fauna), loss of social function
etc. Nine peat dominant floodplain areas (about 40.0 sq
km) may go under water from 1.0 m to 6 m from
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their present surface. Because of peat mining the entire
biodiversity must be face to vulnerable. Before mining the
peat, these environmental factors should be addressed
properly.
Agricultural potentiality. The entire peat bearing areas of
4000 hectors, Bijoynagar upazila, B, baria district will
subside 1.0 m to 6.0 m from their present surface due to
peat extraction and its dominant about 40.0 sq km area of
agricultural lands may be destroyed as a result of mining
peat. All of these agricultural lands are fertile and several
types of crops (mainly paddy) are grown one or more
times in a year. Proper land management must be
undertaken before and after mining, so that, the
agricultural land may reuse. A proper initial survey is the
only sound base from which the future uses of a peat may
be planned. Swamp for agricultural purposes can be
evaluated. A clear distinction must be made between the
agricultural value of the organic materials and the
suitability orpotential of the peat swamp for agricultural
development.
Future agricultural management and land use. After
extraction of the peat it is essential that the area be made
available for agricultural production. About 40 sq km of
agricultural lands will be unusable for production of any
crops as a result of peat mining. Most of the peoples
(about 85%) live on agricultural activities. Most of the
peoples (about 85%) live on agricultural activities. Their
living style may change due to peat extraction and the area
must have undertaken proper management plan for future
land use before mining of the peat. Subsided lands of
extracting area may be filled with sands or mud so that
they may reuse for agricultural purposes. Subsided land
can also be used for fishing purposes after mining. In this
way subsided land may be used for seasonal fishing.
Conclusions and Recommendations
Based on the surveyed information of peat exploration of
the 4000 hectors area of Bijoynagar upazila of B,baria
district, nine peat bearing areas were identified. The peat
deposit located in a topographically depressed area within
the flood basin and its thickness varies from 0.2 m to 6.0
m in place to place. The peat of the area is moderate to
good quality according to the results of physical and
chemical analyses. The reserve of wet peat in the surveyed
area is about 32.61 million tons, whereas the dry peat is
13.044 million tons. This peat may be used at different
purposes like as heating fuel, tobacco curing, brick and in
various processing purposes like packing materials,
horticulture, wears of domestic animals, compost manure
and peat moss etc. It is also important in the context of
limited energy resources in the country because it may
also be used for small power plant that will help to boost
up the economy of the country.
A proper planning for land use, environmental
management and policy should be taken before extraction
of peat. Total price of cultivated crops in a year in the peat
dominant cultivated land must be correlated to that of
estimated peat reserve.
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